Introduction
A very large number of astronomical observations, at the galactic, extragalactic, or cosmological level, point to the fact that either there is more matter than is visible in the Universe, or our understanding of gravity fails for low gravity regimes, or maybe a combination of these two possibilities.
In kinematics of spiral galaxies, this phenomenon is shown by the fact that rotation curves do not decline in a Keplerian way (V ∝ r −1/2 ), as would be expected from the distribution of visible matter. Instead, the outer gradient of the rotation curve shows a well-defined distribution of values, always higher than -1/2 and well described by the Universal Rotation Curve (Persic, Salucci & Stel 1996 , Salucci et al. 2007 ). This is often interpreted as the effect of an additional component in spiral galaxies, the dark matter halo. The currently favoured cosmological framework, Λ Cold Dark Matter (ΛCDM), explains the observations at large scales in the universe (e.g. the power spectrum of the cosmic microwave background, Komatsu et al. 2011 ), but on galaxy scales the dark matter density distribution predicted by ΛCDM (Navarro et al. 1996 ) is at odds with observations (e.g. Gentile et al. 2004 , de Blok 2010 . Possible solutions to reconcile ΛCDM with observations include the effect of baryonic physics on the distribution of dark matter (e.g. Governato et al. 2012 ) or the considering a particle that is "warm" instead of "cold" (e.g. Benson et al. 2012 ) but consensus is very far from being reached on how plausible and realistic these effects are, and most of all
Modified Newtonian Dynamics (MOND)
An alternative explanation to dark matter in galaxies is that below a certain gravitational acceleration a 0 ∼ 1. In MOND, the gravitational acceleration g is derived from the Newtonian acceleration g N via the following: 
and the "standard" interpolating function (Milgrom 1983 ):
MOND can explain the observations of various types of galaxies, e.g. state-of-the-art kinematics of nearby spiral galaxies (Gentile et al. 2011 ), of our own Galaxy (Famaey, Bruneton &
PoS(DSU 2012)015
MOND and surface densities in galaxies Gianfranco Gentile The kinematics of tidal dwarf galaxies deserve some additional discussion. These galaxies are a by-product of the interaction between two spiral galaxies, when tidal tails are formed, and within these tidal tails some structures become self-gravitating: tidal dwarf galaxies. They are particularly important for dark matter studies because they should contain no (or little) dark matter (Barnes & Hernquist 1992), contrary to other kinds of dwarf galaxies. In Gentile et al. (2007) we analysed the HI rotation curves published by Bournaud et al. (2007) , who had made HI observations of the NGC 5291 system, using the VLA (Very Large Array): they found three tidal dwarf galaxies that are sufficiently resolved (NGC5291N, NGC5291S, and NGC5291SW) to allow a detailed investigation of their kinematics. Their kinematics reveals a mass discrepancy, which Bournaud et al. (2007) attribute to baryonic dark matter. However, in Gentile et al. (2007) we showed that, with zero free parameters, MOND can explain the kinematics of these three tidal dwarf galaxies (see Fig. 1 ).
However, we note that the MOND prescription is not sufficient to explain the observed discrepancy between visible and dynamical mass at scales larger than galaxies (e.g. Angus et al. 2007 ).
Central surface densities
In Donato et al. (2009) we studied the behaviour of the central surface density of dark matter, in a context where, contrary to Section 2, we assume Newtonian gravity and the presence of a dark matter halo. We have assumed that the dark matter halo in galaxies is described by the Burkert profile (Burkert 1995):
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where ρ 0 is the central (approximately constant) density and r 0 is the core radius. This dark matter density profile, when combined with the gaseous and stellar components, is found to reproduce very well the available kinematics of disk galaxies (e.g. Gentile et al., 2004) . Moreover, it leads to estimates of the stellar disk mass in good agreement with the predictions from stellar population synthesis models (e.g. Salucci, Yegorova & Drory 2008). The constant central surface density of dark matter in galaxies does not depend on which specific functional form of the (cored) density profile is assumed for the dark matter, i.e. whether one adopts a Burkert halo, a pseudo-isothermal halo (e.g. Oh et al. 2008) or other cored functional forms.
Spano et al. (2008) and Kormendy & Freeman (2004) had noted that for a sample of spiral galaxies the product of the best-fit central density (ρ 0 ) and the core radius (r 0 ) is approximately constant or with a very weak dependence on other parameters such as luminosity. In Donato et al. (2009) we extended these results to a larger sample, with more galaxies and with a wider range of Hubble types and analysis methods, including weak lensing and stellar kinematics data. Fig. 2 illustrates the result of this investigation: over 14 galaxy magnitudes, the product ρ 0 r 0 is consistent with a constant value. In addition to the Spano et al. (2008) galaxies, we made use of various datasets collected in the literature (see Donato et al. 2009 for details). We find that the product µ 0 ≡ ρ 0 r 0 is consistent with the following universal value:
or, equivalently,
In Gentile et al. (2009) we interpreted this as the average dark matter surface density within r 0 , < Σ > 0,DM , being also constant: if we define it in terms of M(< r 0 ), the enclosed mass within r 0 , the average dark matter surface density is then:
Apart from a constant factor, this is also equivalent to the gravitational acceleration generated by the dark matter halo at r 0 , which thus is also universal: g DM (r 0 ) = Gπ < Σ > 0,DM = 3.2 +1.8 −1.2 10 −9 cm s −2 . Can we say something about the average baryonic surface density within r 0 ? In a similar way to the dark matter surface density, we looked for a dependency with galaxy luminosity of g b (r 0 ), the gravitational acceleration generated by baryonc at r 0 (equivalent to average baryonic surface density within r 0 , < Σ > 0,b = g b (r 0 )/(Gπ)). It turns out that, also in the case of baryons, these values are consistent with a universal value: g b (r 0 ) = 5.7 

